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HYDRAULIC BUSHING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This Application is a Non-Provisional application based 
upon Provisional application Ser. No. 61/021.460 filed on 
Jan. 16, 2008, which is herein incorporated by reference. 

FIELD OF THE INVENTION 

The present application relates to bushings and more par 
ticularly to a bushing providing radial and axial damping. 

BACKGROUND OF THE INVENTION 

Bushings are used throughout complex machinery such as 
motor vehicles. Bushings typically provide radial or axial 
damping between two components. For example, a stabilizer 
bar can include bushings that are used as part of the attach 
ment of the bar to a chassis system of the motor vehicle. Such 
bushings can be made from solid rubber or other elastomer 
materials and desirably provide radial damping for the con 
nection to the stabilizer bar. 
An improvement over traditional bushings is a hydraulic 

bushing that uses a fluid to improve the damping character 
istics thereof. However, heretofore hydraulic bushings have 
not provided radial and axial damping within one bushing. 
Therefore, a hydraulic bushing with combined radial and 
axial damping would be desirable. 

SUMMARY OF THE INVENTION 

The present invention discloses a hydraulic bushing that 
provides combined radial and axial damping. As such, the 
hydraulic bushing has utility as a component for a motor 
vehicle as well as for other machinery having connections 
subject to both axial and radial loads and where both axial and 
radial damping would be advantageous. 
The hydraulic bushing of the present invention can include 

molded components that can be calibrated or Swedged from 
the outer diameter in order to relieve internal stress in the 
bushing material, e.g. rubber or other elastomer materials. As 
Such, this construction greatly improves the durability of the 
hydraulic bushing. 

The bushing preferably includes a generally cylindrically 
shaped inner sleeve dimensioned to accept a rod, shaft, etc., 
and a damping member disposed over the inner sleeve, the 
damping member having a generally arcuate shaped bellows 
that includes at least two axially extending arcuate shaped 
chambers with a first chamber being oriented substantially 
180° with respect to a second chamber along a central bushing 
axis. The arcuate chambers are at least partially filled with a 
fluid and axially spaced chambers are provided which are in 
fluid communication with the arcuate chambers and with 
each other such that axial loads are dampened by fluid in the 
axially spaced chambers and radial loads are dampened by 
the fluid in the arcuate chambers. 

The damping member is mounted within a tubular cover 
that is provided with a channel in fluid communication with 
the arcuate chambers and the axially spaced chambers. An 
outer housing is included, the tubular cover being disposed 
within and encased by the outer housing. The bushing also 
includes a pair of end members that with the outer housing 
seal the damping member from the Surrounding environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention will be had 
upon reference to the following drawings in which: 
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2 
FIG. 1 is a longitudinal cross sectional view of the bushing 

of the present invention; and 
FIG. 2 is an exploded view of the bushing of the present 

invention with portions in cross section. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning now to FIGS. 1 and 2, a bushing of the present 
invention is shown generally at reference numeral 10. The 
bushing 10 includes an inner sleeve 12 having an internal 
diameter dimensioned to accept a rod, shaft, tube or the like. 
Adjacent to and in contact with the inner sleeve 12 is a 
damping member 14. 
The damping member 14, as can best be seen in FIG. 1, 

includes an outer sleeve 16 and a bellows 18 preferably con 
structed of an elastomeric material positioned between the 
inner sleeve 12 and the outer sleeve 16. Still referring to FIG. 
1, radially extending chambers 20 and 22 are formed within 
the damping member 14 and are axially spaced to be posi 
tioned at each end of the bellows 18. Axially extending arcu 
ate chambers 24 and 26 are formed in the bellows 18 and are 
radially spaced around the inner sleeve 12. The chambers 24 
and 26 are fluidly connected to chambers 20 and 22 respec 
tively. 
The damping member 14 is mounted within a tubular cover 

28. The cover 28 is provided with a fluid channel 30, which 
communicates with the annular chamber 20 through a pas 
sageway 32 (FIG. 1). A fluid path is therefore provided 
between the channel 30 and the bellows 18 to permit a fluid 
such as oil, water, hydraulic fluid and the like to be within the 
hydraulic bushing 10 and pass from one location within the 
damping member 14 to another location in the damping mem 
ber 14 in response to changes in the axial or radial load on the 
bushing 10 and thus provide a hydraulic damping effect. 
As illustrated in the drawings the fluid in chambers 20 and 

22 provide damping to axial loads imposed upon the bushing 
10 and the chambers 24 and 26 provide damping to radial 
loads. It should be apparent that although the damping mem 
ber 14 has been provided with two axially extending arcuate 
chambers 24 and 26 that with some modifications a single 
chamber extending circumferentially around the bellows 18 
would also provide the necessary radial damping. 
A housing 34 and end caps 36 enclose the damping mem 

ber 14 and seal the hydraulic bushing 10 so that fluid within 
the bushing 10 is prevented from escaping and water, dust, 
dirt, grit and the like is prevented from entering the damping 
member 14. The ends of the housing 34 are preferably 
Swadged over the end caps36 in final assembly of the bushing 
10. 
The inner sleeve 12 can be made from any material known 

to those skilled in the art, illustratively including metals, 
alloys, plastics, ceramics and combinations thereof. The bel 
lows 18 of the damping member 14 is typically made from, at 
least in part, an elastomer Such that resilient movement is 
produced in response to fluid movement caused by changing 
loads on the bushing 10. As such, the bellows 18 can be made 
from rubber, synthetic rubber, and other polymers that pro 
vide desired resiliency. The tubular cover 28 can also be made 
from any material known to those skilled in the art, illustra 
tively including metals, alloys, ceramics, plastics and combi 
nations thereof. In a preferred form it is made from plastic. 
The end caps 36, the housing 34, the outer sleeve 16 are 
preferably molded pieces. 

It should be apparent that a construction for a bushing has 
been provided which dampens both axial loads and radial 
loads imposed on the bushing 10 by the connection in which 
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the bushing 10 is used. Axial loads on the bushing 10 are 
transmitted through the inner sleeve 12 to the damping mem 
ber 14 to urge the bellows 18 of the damping member 14 
axially within the housing 34. Axial loads are opposed by the 
fluid in the chambers 20 and 22 while radial loads transmitted 5 
through the inner sleeve 12 to the damping member 14 are 
opposed by the resilient bellows 18 and the arcuate chambers 
24 and 26. 

It should also be apparent to one skilled in the art that the 
description and the drawings are provided for illustrative 10 
purposes only. Thus, one skilled in the art would know to 
make modifications, adjustments and the like to the described 
embodiment and still be within the scope of the present inven 
tion. As such the scope of the invention is not defined by the 
description and drawings but by the claims below. 15 

We claim: 
1. A hydraulic bushing for providing radial and axial damp 

ing, said hydraulic bushing comprising: 
an inner sleeve dimensioned to accept a cylindrical mem- 2 

ber; 
a damping member mounted over said inner sleeve Such 

that loads imposed upon said sleeve are transmitted to 
said damping member, 

said damping member including a bellows having a pair of 25 
arcuately spaced, axially extending chambers extending 
axially oppositely from each other and with each of said 

4 
chambers open at opposite ends of said bellows and 
closed at the end opposite the open end; 

said damping member being provided with a pair of axially 
spaced arcuate chambers, 

each of said axially extending chambers being fluidly con 
nected with each other and with a different one of said 
arcuate chambers; and 

said chambers being provided with a fluid and being fluidly 
connected to one another whereby an axial load imposed 
on said sleeve is opposed by fluid in said axially extend 
ing chambers and a radial load on said sleeve is opposed 
by fluid in said arcuate chambers. 

2. The bushing as defined in claim 1 and further comprising 
a tubular cover disposed over said damping member, 

a fluid channel extending circumferentially around said 
tubular cover; and 

said channel being in fluid communication with one of said 
axially arcuate chambers. 

3. The bushing as defined in claim 1 and which said bellows 
is constructed of an elastomeric material. 

4. The bushing as defined in claim 1 and further compris 
ing: 

a housing enclosing said damping member; 
axially spaced end caps mounted to said housing to seal 

said bushing; and 
said housing being Swaged to said end caps. 
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